Horizontal coordinate information is referenced to the North American Datum of 1983 (NAD 83).
Concentrations of chemical constituents in water are given in milligrams per liter (mg/L).
A water year is the period from October 1 to September 30. It is designated by the calendar year in which it ends.
Introduction
Because nitrogen and phosphorus loads in the Elk River Basin ( fig. 1 ) are among the highest in the Tennessee River Basin (Hoos and others, 2000) , TDEC water-quality managers 
Purpose and Scope
The purpose of this report is to provide the stagedischarge ratings at 10 sites in the Elk River Basin and to report annual nitrogen and phosphorus load estimates for 4 sites where continuous daily discharge records were collected. The report includes notes on the methods used to characterize stage-discharge relations and estimates of annual loads and discussions of associated errors.
The current study addresses one of the six USGS science strategy goals, "Understanding Ecosystems and Predicting Ecosystem Change" (U.S. Geological Survey, 2007) . The study also meets the science plan and goal of the USGS Lower Mississippi-Gulf Water Science Center to support Federal and State water-resources programs by collecting, interpreting, and disseminating quality-assured hydrologic data.
Stage-Discharge Relations and Associated Error, 2006-2008
Stage-discharge relations (ratings) were developed for 10 sites in the Elk River Basin (table 3, available at http:// dx.doi.org/10.3133/ds1015) from a graphical analysis of numerous discharge and stage measurements at each site. The methods used to develop the stage-discharge ratings are described by Kennedy (1984) . All discharge measurements were made following standard procedures of measurement and quality control (Turnipseed and Sauer, 2010) and are permanently stored in the USGS National Water Information System (NWIS) database; the discharge measurement descriptions for the sites are available by accessing the hyperlinks in table 3. Some discharge measurements indicate a temporary change in the rating, typically because of a change in the streambed geometry (for example, erosion or deposition) or growth of riparian vegetation. Such changes are called shifts; they may indicate a short-or long-term change in the rating for the gage. Additional information on development and shifting of stage-discharge ratings is given by Kennedy (1984) .
As a result of the limited amount of measurements (between 4 and 8) made at each of the 10 sites between summer 2006 and spring 2008, little is known about the extent and timing of shifts at these sites. The stage-discharge ratings should be considered provisional, and users are cautioned to carefully consider the applicability of these ratings.
Another reason for caution in the use of the stagedischarge ratings is that they do not cover the entire range of stages and discharges that occur at these sites. Discharge and stage were measured during a drought period in Tennessee, and opportunities to collect discharge measurements at higher stages were infrequent. The USGS only extends rating curves to twice as high as the highest flow measured (Rantz and others, 1982) ; therefore, these rating curves do not cover the entire range of stages and discharges that occur during wetter or possibly even normal hydrologic years.
Annual Nitrogen and Phosphorus Load Estimates and Associated Error, 2006-2008
Nitrogen and phosphorus loads were estimated for four sites with continuous discharge records (table 4) using daily discharge data and concentrations of unfiltered total nitrogen and total phosphorus. Daily discharge data collected by the USGS were retrieved from the USGS National Water Information System (NWIS; USGS, National Water Information System: Web Interface. http://waterdata.usgs.gov/nwis/sw, accessed October 26, 2012). Concentration data were collected by TDEC, stored in the U.S. Environmental Protection Agency's (USEPAs) Storage and Retrieval (STORET) database, and retrieved for this analysis from the Water Quality Portal (http://waterqualitydata.us/portal/, accessed October 27, 2012). Total nitrogen concentration (as N) was summed from the retrieved characteristics "Kjeldahl nitrogen" (sample fraction = Total) and "Inorganic nitrogen (nitrate and nitrite) as N" (sample fraction = Total). Total phosphorus concentration (as P) was taken from the retrieved characteristic "Phosphorus" (SampleFraction = Total).
Loads were computed from the discharge and concentration data using bias-corrected, log-linear regression models within the program Fluxmaster (Schwarz and others, 2006 ) and based on methods described by others (1989, 1992) and Gilroy and others (1990) . Daily mean concentration was modeled by regressing the available instantaneous measurements of nutrient concentration against the variables discharge, season, and time: Values of annual yield were computed as the ratio of load to drainage area (tons per year per square mile); values of annual flow-weighted mean concentration were computed as the ratio of load to discharge (milligrams per liter).
The standard error of the annual nitrogen load estimates, expressed as a percentage of the estimated value, ranged from 18 to 65 percent (table 4). The standard error of the annual phosphorus load estimates ranged from 10 to 94 percent, although for all estimates except for the site at Sugar Creek, the standard error was less than 30 percent. Larger values of percent standard error overall at one site compared to another site reflect greater uncertainty in the calibration of the daily concentration model (root mean square error, table 4) which in turn reflect poor fit of the regression model for concentration (equation 1); larger values of percent standard error for 1 year at a site compared to other years at that site reflect larger variance in flow for that year (Schwarz and others, 2006, p. 27) . These error estimates do not account for the additional source of error introduced by estimating discharge from stagedischarge ratings. This additional error was not quantified but may be substantial, particularly for the Cane Creek and Sugar Creek sites for which the stage-discharge ratings were not well defined for higher flows and were extended above the highest discharge measurements of 4,280 cubic feet per second (ft 3 /s) for Cane Creek and 2,220 ft 3 /s for Sugar Creek. Discharge data collection (but not water-quality data collection) occurred before and after the 2006-2008 period at two sites (03584020 and 03584600, map identification numbers 2 and 3, respectively, fig. 1 ). For these sites, load can be estimated for the additional years (table 5) 1 Annual nitrogen load estimates for Cane Creek near Howell, TN, and Sugar Creek at Hwy 11 near Minor Hill, TN, are expressed as an upper bound and displayed in italic font because a large proportion of concentration measurements were reported as below detection limit and therefore were not quantified; these load estimates do not have associated statistical measures of error (standard error of estimate, root mean square error) but are considered less accurate than the other estimates. 
